Introduction {#s1}
============

In Japan, the issue of unemployment has not drawn much public attention until recently, because the unemployment rate in Japan has not been as high as in the other OECD countries. However, it rose gradually during the depression that lasted for about ten years starting in the early 1990s, reaching 5% for the first time in 2001. It rose to 5.5% in 2002 and 2003. Although the unemployment rate showed some improvement, decreasing to 3.9% in 2007, it rose again to 5.4% in 2010 after the economic slowdown, triggered by the Lehman Shock in the autumn of 2008. Looking at the unemployment rate in 2010 by age group, we can see that it reaches about 4.0% in 40--54 yr-old and rises to 10.3% in 20--24 yr-old. Unemployment seems to be becoming a serious problem among the youth in Japan even if the rate is still lower than that in some European countries[@r1]^)^. Further, one of the most prominent features of unemployment in Japan is the high frequency of long-term unemployment (lasting for 12 months or more)[@r2]^)^, often because the Japanese employment system has historically lacked flexibility.

The process by which drastic changes in the labor market affect the health of the working population, especially those who have lost their jobs, has not yet been examined in detail. Does losing one's job drastically reduce one's physical or mental health, and if so, to what extent? In Japan, a long-time social norm has dictated that people obtain a job immediately following graduation from school, a job they often must commit themselves to for their entire lives[@r3]^)^. In such a society, the effect of being unemployed on health could be much larger than in countries where the labor market is more flexible.

Since high unemployment has long been one of the most serious social problems among European countries, there is a considerable body of research examining the relationship between unemployment and health. While the negative correlation between unemployment and health is well known[@r4],[@r5],[@r6]^)^, it is also true that those who suffer from ill health are more likely to be unemployed. This is known as a self-selection bias. In order to cope with this bias, analyses using panel data are useful because they extract the individual effects that are constant across time. Using the European Community Household Panel for Finland for the period between 1996 and 2001, Böckerman and Ilmakunnas[@r7]^)^ examined the relationship between unemployment and self-assessed health. Although cross-sectional analyses show that unemployment is strongly correlated with poor self-assessed health, panel analyses show that being unemployed has no effect on self-assessed health. This could mean that persons with poor health tend to be more likely among the unemployed.

However, even if the panel data analyses remove the effects that are constant over time, there are still time variant factors that simultaneously affect both employment status and health. Recently, several studies have utilized exogenous entries into unemployment---that is, unemployment caused by plant closures or business closings[@r8]^)^. Below are some recent findings in economics that utilize plant closure as an instrument for illustrating the causal effect of unemployment on health.

Browning and his colleagues[@r9]^)^ investigated whether job loss as a result of displacement can increase the likelihood of hospitalization due to stress-related diseases, using a random 10% sample of the male population of Denmark from 1981 to 1999. They found that job loss was not related to increased hospitalization due to stress-related diseases. Regarding the effect of unemployment among the near-elderly population, an analysis using the Health and Retirement Study in the US found no causal effect of job loss on various measures of physical and mental health after controlling for possible reverse causality[@r10]^)^. From a labor economist perspective, Cai[@r11]^)^ used a simultaneous equation model to estimate the effect of employment status on health and the effect of health on employment status. He found that being in the labor force negatively affected health in men, but health affected labor force participation for both men and women.

As far as mental health is concerned, there is substantial literature on psychology. Goldman-Mellor and colleagues[@r12]^)^ conducted an extensive literature review on the relationship between individual job loss and mental health, as well as that between macroeconomic conditions and population level indicators of mental health. In the field of economics, Schmitz[@r13]^)^ used the German Socio-Economic Panel and found that unemployment caused by plant closure did not have a statistically significant influence on mental health. Using the Household, Income and Labour Dynamics in Australia (HILDA), Green[@r14]^)^ concluded that unemployment in general has a negative impact on mental health and subjective life satisfaction. It was also found that an individual's employability moderates that impact.

This study examines the effect of "being out of work," which is in a broader category of unemployment, on health by using Japanese micro-data. In particular, it focuses on the effects on the physical and mental health of younger male workers (20--40 yr old, as of 2007) and copes with individual heterogeneity by using a fixed effects model analysis. The author also conducts analyses using a sub-sample in order to mitigate the problem of reverse causality (i.e., that health determines employment status or motivation for a job search). Because women's labor force participation in Japan is strongly related to their marital status, the spousal tax deduction they receive from their husbands' income[@r15]^)^, whether they have children[@r16]^)^, and whether they are co-residing with their parents after marriage[@r17]^)^, it is more difficult to distinguish the effects specifically related to employment status in women. Therefore, this study focuses on the effect of being out of work on men.

Subjects and Methods {#s2}
====================

Data
----

The Japanese Life Course Panel Surveys (JLPS) carried out by the University of Tokyo Institute of Social Science was used for the analysis. The first wave of JLPS was conducted from January to April 2007. It consists of two panels, one with young adults (20--34 yr old) and the other with middle-aged adults (35--40 yr old). In conducting the JLPS 2007, a stratified random sampling method was adopted using the electoral and resident registries. The population was first stratified by age group and sex in order for the sample to equally represent each age group by sex. The questionnaire was distributed by mail. For the youth survey, 3,367 responses were obtained (response rate: 34.5%), and for the middle-aged survey, 1,433 responses (response rate: 40.4%). Follow-up surveys were conducted each subsequent year. So far, six waves of the survey have been completed.

The survey is designed to investigate how lifestyles and ways of thinking among the Japanese working population are changing according to the ever evolving labor market structure and the rapidly aging society. It consists of a wide range of questions regarding respondents' work, life, attitudes, and socioeconomic status. In addition, the JLPS asks respondents to report their self-assessed health, psychological condition, and employment status each year. Consequently, the author employed five waves (2007--2011) of the JLPS for the present study. The youth survey and the middle-aged survey were utilized altogether, but students were excluded from the sample.

Outcome measures
----------------

### Self-assessed health

Self-assessed health and diagnosis or hospitalizations for stress-related diseases are major outcome measures in the literature that has examined the effect of unemployment. The JLPS asks respondents about their health condition in every wave, using the following question: "How would you rate your current health condition?" The possible answers are 1 ("very good"), 2 ("good), 3 ("general), 4 ("not very good"), and 5 ("bad"). Although the original answers were coded such that lower scores indicated better health, they were recoded so that higher scores indicated better health. Consequently, the scores range from one to five, with five indicating very good health.

### Psychological distress

The index for mental health used in this paper is the total score from the five-item version of the Mental Health Inventory (MHI-5). The MHI-5 was proposed as a measure of mental health among the general population by Veit and Ware[@r18]^)^. This scale is thought to be useful for detecting the symptoms of depression, anxiety, and other emotional disorders. In addition, research has shown that the MHI-5 is a useful measure for depression screening compared with other measures[@r19]^)^. The validity of the Japanese version of the MHI-5 was demonstrated by Yamazaki and colleagues[@r20]^)^. The actual items asked in the JLPS are as follows:

How often did you feel the following in the past month?

Quite nervous

Deeply depressed

Feeling calm and quiet

Feeling melancholic

Feeling pleasant

Answers range from one to five. Each answer was coded such that higher scores indicate better mental condition. The raw scores for each person could range from 5 to 25. Each raw score was transformed to a 0 to 100 scale using the following formula.
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Scores between 0 to 100 represent the percentage of the total possible score achieved[@r21]^)^. The internal consistency index was calculated. It is 0.776 and, therefore, plausible to use. Ware *et al.*[@r21]^)^ recommends that if respondents leave one or more items in a multi-items scale blank, it should be estimated. In the JLPS, every item is filled out in a scale. Therefore, there was no such issue in this study.

Explanatory variables
---------------------

The key explanatory variable in this study is "being out of work," which indicates that the respondent is in a state of not working, regardless of whether they are searching for a job. Recent research on the effect of unemployment utilizes exogenous job loss to identify the causal effect of unemployment. In labor economics, people who do not work but are searching for a job are defined as "unemployed." Thus, when we examine the causal effect of unemployment, the key explanatory variable should be strictly defined as "unemployed." However, in the present study, the author examines the effect of being out of work for two reasons.

The first reason pertains to the age of the respondents. Among men aged 20 to 40, it is not common for them to be out of the labor force due to retirement. If those who have given up their job search because of long-term unemployment are excluded, the effect of unemployment could be underestimated. However, the reverse causality, which is that people are out of the labor force because of health problems, could be serious. The strategy to deal with this problem is presented in a later section. The second and minor reason for the use of "being out of work" is related to the sample size. The percentage of non-working people in the sample was very small. If only those who are "unemployed" were of concern in an estimation procedure, then variation within the group should be small for sound analyses. Therefore, those who are not searching for a job are included in the targeted group.

Other explanatory variables included in the models are age, age squared, education, marital status, and four year dummy variables. The variable age squared is included because the author assumes the effect of age is not merely linear. The models are estimated with and without household income per capita. Model 1, which included household income per capita as an explanatory variable, estimates the effect of being out of work on health after controlling for income loss. The main reason for using household income per capita instead of using the equivalent disposable income is that disposable income is not available in the data set. The reason why the author uses the actual number of household members as a denominator is because it reflects changes in household income more directly than the equivalent household members. Model 2, which does not include household income per capita, estimates the effect of being out of work on health after incorporating the effect of income loss.

Statistical methods
-------------------

First, a pooled ordinary least square (OLS) analysis is used to examine the relationship between employment status and health. Since self-assessed health is not a continuous variable, using a non-linear functional form such as the ordered logit model might be ideal. However, the main focus of this research is using a panel method, and it is important to compare the results between a pooled analysis and a panel analysis. Since the algorithm estimating a fixed effect ordered logit model is beyond the scope of this journal, the author used a linear specification.

As stated before, individuals who suffer from ill health might tend to be unemployed, while it might also be true that losing their job affects their health. That is, the results from the pooled OLS analysis suffer from a self-selection bias. In order to address this bias, we used panel data, since they can be used to extract the individual-specific effects that are constant over time.

### Panel data analysis

The foremost benefit of using panel data is that it allows one to control for individual heterogeneity[@r22],[@r23],[@r24]^)^. Panel data suggest that individuals are heterogeneous. Therefore, a cross-sectional study that does not control for this heterogeneity runs the risk of obtaining biased results. When health is modeled as a function of age, income, and employment status, it becomes susceptible to the influence of other variables that are difficult to measure or obtain. The omission of these variables could lead to bias in the resulting estimates. Panel data are able to control for these time-invariant variables, whereas a cross-sectional study cannot[@r24]^)^. Another benefit of using panel data is that they are better able to measure the response dynamics to a certain shock. They are also better able to identify and measure effects that are simply not detectable in pure cross-sectional data[@r24]^)^. Thus, in examining the effects of employment status, a panel analysis is superior overall to a cross-sectional analysis.

### Fixed effects versus random effects models

Within the framework of panel data analysis, there is still a debate over fixed effects versus random effects models. The random effects model assumes exogeneity of all regressors with random individual effects. In contrast, the fixed effects model allows for endogeneity of all regressors with fixed individual effects[@r25]^)^. In other words, the fixed effects model assumes that an unobserved individual effect correlates with every explanatory variable. In a case where the outcome variable is health, it is reasonable to think that the explanatory variables are correlated with several of unobserved individual effects. Therefore, a fixed effect model is assumed; however, another statistical test could have been more reliable. Thus, the author conducts the Houseman[@r26]^)^ test to decide which model is more appropriate[@r27]^)^. StataSE 12 is used for the estimation. Within regression estimator and GLS estimator are employed in the fixed effect model and the random effect model, respectively.

Two other tests are conducted to determine which model is most appropriate. To examine whether a pooled model is more suitable than a random effects model, the author performs the Breusch and Pagan tests. Finally, an F-test is used to examine whether the pooled model is more suitable than the fixed effects model.

### Analysis with a sub-sample

When we consider the effect of unemployment on health, reverse causality is a concern. Therefore, recent research conducted in Europe and the US used plant or business closures as a more ecologically valid experiment to distinguish the causal effects of unemployment on health. However, the individual level panel data in Japan do not include information on employers. Therefore, the present research conducted an analysis using a sub-sample, which excludes individuals who had always or often been restricted from housework or their job due to health problems. By doing so, the samples that would show strong reverse causality are excluded (i.e., that their health affects their work).

Results {#s3}
=======

The descriptive statistics of the sample are provided in [Table 1](#tbl_001){ref-type="table"}Table 1.Summary statistics of samplesVariableAllEmployedOut of workMeanStd. Dev.MeanStd. Dev.MeanStd. Dev.Self-rated health (1--5)3.3740.9133.4020.8962.8051.052MHI-5 score (0--100)62.35717.91862.92617.58450.84320.586Being out of work0.0470.212Age33.1245.54833.1475.54932.6635.526Age squared1,127.996362.0251,129.511362.1611,097.302358.394Education: High school or less0.3220.4670.3180.4660.3980.490Education: Junior high school0.2110.4080.2080.4060.2760.448Education: College or more0.4670.4990.4740.4990.3260.469Married0.4450.4970.4380.4960.5990.491Household income per person (yen)3,775,7672,258,3873,828,3032,247,0072,243,8392,047,145Number of observations73156,971344Number of observations (with information about household income)54895,307182. It is found that 4.7% of the sample is out of work. About 47% of respondents are college educated. These figures are compared with the statistical summary of the 2007 Employment Status Survey (ESS), which is a designated statistics survey under the Statistical Law conducted by the Ministry of Internal Affairs and Communications since the distribution of educational attainment of the Population Census in the correspondent year is not publically available. The "unemployment rate" is 5.2%, the percentage of being out of work is 7.3% among men aged 20 to 39, and 34.8% of them are college educated in the ESS[@r28]^)^. This implies that the sample of JLPS is relatively more educated. Because many cases lack information on household income, the final sample size of people with household information is 5,489; if those who had not provided income information are included, the sample size is 7,315.

There is a clear difference in health between the employed and the being out of work. The average self-assessed health is 2.8 and 3.4 among the being out of work and the employed, respectively. A prominent difference in mental health scores is also observed. The average MHI-5 scores are 62.9 and 50.8 among the employed and the being out of work, respectively. Because the cut-off point of the MHI-5 for depression is generally placed at about 50[@r19]^)^, people who are out of work are clearly more likely to be depressed.

[Table 2](#tbl_002){ref-type="table"}Table 2.Being out of work and self-assessed healthModel 1Model 2Pooled OLSRandom effects modelFixed effects modelPooled OLSRandom effects modelFixed effects modelCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Being out of work--0.524\*\*\*0.068--0.307\*\*\*0.066--0.0930.085--0.565\*\*\*0.050--0.292\*\*\*0.050--0.110\*0.060Age--0.0360.025--0.0320.029--0.0210.021--0.0130.025Age squared0.0000.0000.0000.0000.0000.0010.0000.0000.0000.0000.0000.001Junior high school0.0310.0340.0400.0490.053\*0.0290.0630.045College or more0.164\*\*\*0.0290.172\*\*\*0.0410.205\*\*\*0.0240.223\*\*\*0.037Married--0.075\*\*\*0.026--0.037\*0.022--0.0230.025--0.062\*\*\*0.022--0.0250.018--0.0100.020Year 2008--0.0370.036--0.0380.028--0.0630.053--0.0020.0310.0020.022--0.0140.043Year 2009--0.196\*\*\*0.037--0.187\*\*\*0.029--0.229\*\*0.096--0.163\*\*\*0.032--0.157\*\*\*0.024--0.184\*\*0.078Year 2010--0.064\*0.039--0.094\*\*\*0.031--0.1740.143--0.064\*0.034--0.091\*\*\*0.026--0.1460.115Year 2011--0.139\*\*\*0.038--0.159\*\*\*0.031--0.2560.191--0.139\*\*\*0.033--0.162\*\*\*0.027--0.2340.153Household income/Person0.000\*\*\*0.0000.000\*\*\*0.0000.000\*\*\*0.000Constant4.130\*\*\*0.4044.037\*\*\*0.4623.299\*\*\*0.7193.926\*\*\*0.3413.723\*\*\*0.3983.380\*\*\*0.571sigma_u0.6250.7820.6300.766sigma_e0.6280.6280.6290.629rho0.4980.6080.5010.598Prob \>χ^2^0.0000.0000Prob \>F0.00000.00000.0000R-squared0.0440.04370.01350.041Number of obs.5,4895,4895,4897,3157,3157,315Number of groups1,8651,8652,1192,119H~0~: Pooled=RandomProb \>χ^2^0.00000.0000H~0~: Random=FixedProb \>χ^2^0.00150.0000H~0~: Pooled=Fixed effectProb \>F0.00000.0000Standard errors in parentheses. \*\*\* *p*\<0.01, \*\* *p*\<0.05, \* *p*\<0.1. shows the association between employment status and self-assessed health. The first three columns show the estimated results of Model 1, which includes household income as an explanatory variable. The cross-sectional analysis shows a strong negative correlation between being out of work and self-assessed health. The random effects model, which assumes that unobserved individual effects are random, shows that being out of work has a negative effect on health. However, the fixed effects model shows that being out of work has no effect on self-assessed health. According to the statistical tests that the author conducted (Houseman, Breusch, and Pagan tests, and the F-test), the random effects model is more suitable than the cross-sectional model, while the fixed effects model is the most suitable of all. Therefore, the results of the fixed effects model are accepted. In every set of results, the effect of household income per capita on health is statistically significant and positive. This is consistent with previous research[@r26], [@r27]^)^. In Model 2, which excludes household income, it is found that the effect of being out of work on health in the fixed effects model is significant and negative, likely because, in this model, being out of work includes the effect of income loss.

[Table 3](#tbl_003){ref-type="table"}Table 3.Being out of work and mental health measured by MHI-5Model 1Model 2Pooled OLSRandom effects modelFixed effects modelPooled OLSRandom effects modelFixed effects modelCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Being out of work--12.021\*\*\*1.348--8.594\*\*\*1.288--4.734\*\*\*1.632--11.578\*\*\*0.982--6.831\*\*\*0.975--3.925\*\*\*1.168Age--0.2830.4940.999\*0.575--0.6160.4220.6450.496Age squared0.0070.008--0.0130.009--0.052\*\*\*0.0130.012\*0.006--0.0080.008--0.037\*\*\*0.011Junior high school--1.659\*\*0.679--1.2561.014--0.7230.580--0.7110.910College or more0.8030.5690.9880.8361.548\*\*\*0.4771.779\*\*0.742Married--1.265\*\*0.512--0.2240.430--0.2430.481--0.911\*\*0.4310.0840.3520.1050.380Year 2008--1.478\*\*0.721--1.360\*\*0.5332.152\*\*1.013--0.8810.608--0.866\*\*0.4361.623\*0.831Year 2009--2.157\*\*\*0.739--1.678\*\*\*0.5595.669\*\*\*1.841--1.286\*\*0.635--1.193\*\*0.4713.910\*\*\*1.503Year 2010--2.737\*\*\*0.766--3.183\*\*\*0.5987.421\*\*\*2.744--2.584\*\*\*0.663--2.987\*\*\*0.5094.554\*\*2.228Year 2011--2.042\*\*\*0.755--2.018\*\*\*0.61212.526\*\*\*3.667--1.601\*\*0.658--1.703\*\*\*0.5268.541\*\*\*2.971Household income/Person0.000\*\*\*0.0000.000\*\*\*0.0000.0000.000Constant64.391\*\*\*7.99444.279\*\*\*9.207117.845\*\*\*13.82571.267\*\*\*6.73650.451\*\*\*7.881100.625\*\*\*11.073sigma_u13.15725.19312.91020.669sigma_e12.06912.06912.18612.186rho0.5430.8130.5290.742Prob \>χ^2^0.0000.000Prob \>F0.00000.000R-squared0.0330.00250.02590.0230.001Number of obs.5,4895,4895,4897,3157,3157,315Number of groups1,8651,8652,1192,119H~0~: Pooled=RandomProb \>χ^2^0.00000.0000H~0~: Random=Fixed0.00000.0000Prob \>χ^2^H~0~: Pooled=Fixed effect0.00000.0000Prob \>FStandard errors in parentheses. \*\*\* *p*\<0.01, \*\* *p*\<0.05, \* *p*\<0.1. shows the relationship between employment status and mental health. The first column shows a strong correlation between being out of work and mental health. If an individual is not working, his MHI-5 score decreases by 12.0 points. The coefficients of being out of work are −8.6 and −4.7 in the random effects and the fixed effects models, respectively, and they are statistically significant. The last three columns present the results of Model 2, which do not control for household income. Surprisingly, the effect of being out of work on mental health is smaller in each equation, unlike the results for self-assessed health. A possible explanation for this is that the estimations for samples with and without household income differed. Furthermore, the sample containing only those with household income information is smaller than the sample containing all the respondents. Therefore, the effect of being out of work on mental health might be stronger in people suffering from serious psychological distress. Regardless of the estimation methods, it is found that being out of work has a negative effect on mental health, even when controlling for household income.

Finally, [Table 4](#tbl_004){ref-type="table"}Table 4.Summary statistics of sab-samplesVariableAllEmployedOut of workMeanStd. Dev.MeanStd. Dev.MeanStd. Dev.Self-rated health (1--5)3.4130.8813.4250.8773.1020.919MHI-5 score (0--100)63.03717.37863.33417.27055.39818.430Being out of work0.0370.190Age33.1035.55533.1455.55032.0235.597Age squared1,126.657362.3521,129.377362.2201,056.667359.401Education: High school or less0.3210.4670.3170.4650.4090.493Education: Junior high school0.2080.4060.2060.4040.2580.438Education: College or more0.4720.4990.4770.5000.3330.472Married0.4420.4970.4370.4960.5800.495Household income per person (yen)3,803,4542,258,6673,839,5702,255,0382,408,4071,940,520Number of observations7,0576,793264Number of observations (with information about household income)5,3105,176134 depicts the descriptive statistics for the sub-sample, and [Tables 5](#tbl_005){ref-type="table"}Table 5.Being out of work and self-assessed health (with Sub-sample)Model 1Model 2Pooled OLSRandom effects modelFixed effects modelPooled OLSRandom effects modelFixed effects modelCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Being out of work--0.214\*\*\*0.077--0.1010.0720.0250.093--0.301\*\*\*0.055--0.147\*\*\*0.0530.0030.065Age--0.0250.025--0.0310.029--0.0200.021--0.0150.025Age squared0.0000.0000.0000.0000.0000.0010.0000.0000.0000.0000.0000.001Junior high school0.0490.0340.0510.0490.074\*\*0.0290.0700.045College or more0.155\*\*\*0.0280.166\*\*\*0.0400.207\*\*\*0.0240.221\*\*\*0.036Married--0.064\*\*0.026--0.0280.022--0.0200.025--0.053\*\*0.022--0.0170.018--0.0050.020Year 2008--0.0200.036--0.0310.028--0.0750.0530.0080.0300.0040.023--0.0170.043Year 2009--0.191\*\*\*0.037--0.192\*\*\*0.029--0.260\*\*\*0.097--0.163\*\*\*0.032--0.163\*\*\*0.024--0.197\*\*0.078Year 2010--0.0550.038--0.094\*\*\*0.031--0.2110.145--0.0510.033--0.087\*\*\*0.026--0.1520.116Year 2011--0.141\*\*\*0.038--0.161\*\*\*0.031--0.2940.193--0.144\*\*\*0.033--0.166\*\*\*0.027--0.2450.155Household income/Person0.000\*\*\*0.0000.000\*\*\*0.0000.000\*\*\*0.000Constant3.954\*\*\*0.3994.008\*\*\*0.4563.194\*\*\*0.7293.881\*\*\*0.3363.741\*\*\*0.3953.371\*\*\*0.577sigma_u0.6020.7680.6180.755sigma_e0.6210.6210.6190.619rho0.4840.6040.4990.598Prob \>χ^2^0.000Prob \>F0.00000.000R-squared0.0300.03050.00280.02650.0260.002Number of obs.5,3105,3105,3107,0577,0577,057Number of groups1,8431,8432,1062,106H~0~: Pooled=RandomProb \>χ^2^0.00000.0000H~0~: Random=FixedProb \>χ^2^0.03020.0009H~0~: Pooled=Fixed effectProb \>F0.00000.0000Standard errors in parentheses. \*\*\* *p*\<0.01, \*\* *p*\<0.05, \* *p*\<0.1. and[6](#tbl_006){ref-type="table"}Table 6.Being out of work and mental health measured by MHI-5 (with Sub-sample)Model 1Model 2Pooled OLSRandom effects modelFixed effects modelPooled OLSRandom effects modelFixed effects modelCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.Being out of work--6.970\*\*\*1.524--5.851\*\*\*1.402--3.582\*\*1.760--7.433\*\*\*1.088--5.349\*\*\*1.037--3.940\*\*\*1.250Age--0.2690.4910.8760.571--0.697\*0.4180.5290.492Age squared0.0070.007--0.0110.009--0.048\*\*\*0.0130.014\*\*0.006--0.0050.008--0.035\*\*\*0.011Junior high school--1.324\*0.680--1.0501.009--0.4690.579--0.6780.899College or more0.6300.5660.7900.8281.420\*\*\*0.4731.505\*\*0.732Married--1.074\*\*0.510--0.0160.430--0.1190.483--0.6940.4290.2630.3520.1820.381Year 2008--1.1510.717--1.176\*\*0.5321.952\*1.016--0.5960.603--0.741\*0.4351.594\*0.833Year 2009--2.300\*\*\*0.734--1.837\*\*\*0.5584.942\*\*\*1.846--1.387\*\*0.631--1.230\*\*\*0.4703.728\*\*1.507Year 2010--2.521\*\*\*0.763--3.043\*\*\*0.5976.675\*\*2.753--2.523\*\*\*0.660--2.946\*\*\*0.5084.344\*2.235Year 2011--2.041\*\*\*0.748--1.956\*\*\*0.60911.498\*\*\*3.677--1.536\*\*0.652--1.580\*\*\*0.5238.383\*\*\*2.981Household income/Person0.000\*\*\*0.0000.000\*\*\*0.0000.0000.000Constant64.022\*\*\*7.93646.055\*\*\*9.139113.575\*\*\*13.86271.975\*\*\*6.67852.140\*\*\*7.81299.619\*\*\*11.109sigma_u12.97023.88412.67720.188sigma_e11.82311.82311.92611.926rho0.5460.8030.5300.741Prob \>χ^2^0.00000.000Prob \>F0.00000.000R-squared0.01870.01740.00440.01380.0120.003Number of obs.5,3105,3105,3107,0577,0577,057Number of groups1,8431,8432,1062,106H~0~: Pooled=RandomProb \>χ^2^0.00000.0000H~0~: Random=FixedProb \>χ^2^0.00000.0008H~0~: Pooled=Fixed effectProb \>F0.00000.0000Standard errors in parentheses. \*\*\* *p*\<0.01, \*\* *p*\<0.05, \* *p*\<0.1. summarize the regression results for this sub-sample. Because the sub-sample does not contain people who had always or often been restricted in their housework or job because of health problems, the average self-assessed health and MHI-5 scores are higher than that of the whole sample.

Comparing [Tables 2](#tbl_002){ref-type="table"} and[5](#tbl_005){ref-type="table"}, the coefficient for being out of work is much smaller in the sub-sample. In Model 1, only the results from the cross-sectional analysis show a statistically significant negative effect: after excluding people who had always or often been restricted in their housework or job due to health problems, a negative correlation between being out of work and self-assessed health is still observed. However, this effect disappears when the panel analysis is conducted.

In [Table 6](#tbl_006){ref-type="table"}, the coefficients of being out of work are all significant and negative. This implies that being out of work affects mental health even after excluding people who have had health problems that disturb their work and daily life, and even after controlling for individual heterogeneity and household income. In comparing the coefficients of being out of work in [Tables 3](#tbl_003){ref-type="table"} and[6](#tbl_006){ref-type="table"}, it is noted that they are smaller in [Table 6](#tbl_006){ref-type="table"} in each model.

Discussion {#s4}
==========

Using the first through the fifth waves of the JLPS (whose first wave was conducted in 2007), a fixed effects model analyses found no effect of being out of work on self-assessed physical health. The reason for this finding could be that a stronger correlation arises from self-selectivity. That is, people who have poor health tend to be out of work. This is likely why negative associations between unemployment and self-assessed health have been extensively observed in cross-sectional research. Therefore, when individual heterogeneity is controlled for, the effect disappears.

However, the results from the model that excludes household income from the explanatory variables show a negative effect of being out of work on self-assessed physical health, even after controlling for individual heterogeneity. The different results between Models 1 and 2 pertain to the effects of income on self-assessed health, which are substantial according to the health inequality literature. In addition, employment status and household income are intrinsically linked. Therefore, if being out of work includes loss of income, the effect of being out of work on health should be statistically significant. Because Model 1 separates the effect of being out of work from the effect of income, it indicates that being out of work itself does not affect self-assessed physical health.

Regarding the effect of being out of work on mental health as measured by the MHI-5, the fixed effects model analysis shows that being out of work has a negative effect on mental health. In addition, the effect of employment status is statistically significant even after controlling for income, which is not observed for self-assessed physical health. Thus, being out of work itself likely has a negative impact on mental health.

Comparing the descriptive statistics between the whole sample and the sub-sample, the MHI-5 scores among the being out of work significantly differ between these two groups. This implies that people who have limitations in their daily life due to health suffer more psychological distress from being out of work. The relationship between work limitations and mental health would be an important topic in future research.

Limitations {#s5}
===========

Although a fixed effects model analysis can eliminate the problem of self-selection bias, possible simultaneity problems remain---that is, in addition to the impact of being out of work on health, employment status often changes when health conditions change. An analysis using a sub-sample of people who had not been limited in their daily activities due to health reasons in the past month was conducted to mitigate the problem related to reverse causality. The results from the whole sample and from the sub-sample are consistent, but there is a clear difference in the magnitude of the coefficients of being out of work. This implies that health condition affects employment status and it is difficult to clearly distinguish the direction of causality even after controlling for individual heterogeneity that is constant over time. Thus, a more ecologically valid experiment, such as using data from plant closures, would be a more effective strategy for distinguishing the effect of being out of work or "unemployment" on health from the effect of health on employment status.
